
SI SULFITE ON THIE RATE OF RIGOR MORTIS

TRANSLATION NO. 1179

:• AugucL 1 934

CAIT•O SATES VRK

BIOLOWGICAL LBIA~l

sic

SUNITED O STATES OIOR

BTICCLLACZT)F
FotDtik rdrnMrln



I,

EFFECT OF CALCIUM CHLORIDE AND MAGNESIUM

SULFITE ON THE RATE OF RIGOR MORTIS

&Following is the translation of an article by S. V.
Osipova in the Russian-language journial Bul
leten' Eksperimental'noy Biologii i MeditsinaBul-
letin of Experimental Biology and Medicine), No 5,
1963, pages 82-84L.

From the Department of Pharmacology (Director: Full
Member of the Academy of Medical Sciences USSR V. M.
Karasik) of the Leningrad Pediatrics Medical Institute

(Received by editor 7 July 1962;presented by the Full
Member of the Academy of Medical Sciences V. M. Kara-
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According to the data of recent biochemical investiga-
tions J(s, three different adenosinetriphosphatases can be
distinguished in the skeletal musculature: (1) myofibrillary,
or actomyosinic, activated by thl cations magnesium and cal-
cium; (2) sarcoplasmic, which is activated by the cation ma-
gnesium and inhibited by the cation calcium; () mitochondrial,
activated by the cation magnesium and not activated by the
cation calcium. Calcium and magnesium ions can however act not
only on the rate of utilization of energy-rich (macroergic)
compounds, but also on the rate of their formation. Thus,
calcium ions inducing swelling of mitochondria disengage res-
piration from the coupled phosphorylation-IdW, while magnesium
ions counteract this disengaging effect of calcium ions M.
In addition, products of adenosinetripbosphoric acid breakdown,
intensified due to stimulation of adenosinetriphosphatase by
magnesium ions is a source of de novo formation of macroergs.

We inveett4tiW the effect of toxic doses of calcium and
ý',`magnesium salts on the rate of rigor mortis after decapitation

o7animalsiV1is rate can serve as an index of the negative
balance betien the intensity of synthesis and the use of macro-
ergic compounds L .O.
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Experimental mlethods

The experiments were performed on 50 adult male rats.
Calcium chloride was introduced intraparenterally to 20 rats
in a 5 % solution on the basis of 1 mg per 1 gram of bodyweight.
In the special series of experiments (without subsequent decapi-
tation) these doses induce in approximately 15 minutes intense
seizures, and in 40 minutes -- the death of the animals. In the
experimental group of animals decapitation was carried out in
5-10 minutes after administration of the preparation in the
absence of visible symptoms of intoxication. Since seizures
shifting the macroergic balance to the negative side considerably
accelerated the onset of rigor mortis, and decapitation before
the onset of the seizures caused by calcium chloride intoxication
allowed us to exclude their effect on the rate of onset of rigor
mortis.

Magnesium sulfite was given 10 rats intraparenterally in
a 20 % solution on the basis of 6 mg per gram of bodyweight.
Against a background of the immediately developing narcosis, in
7 out of 10 rats, weakly pronounced seizures were, however, ob-
served (it is possible that these were of an asphyctic charac-
ter). Decapitation was performed two minutes after adminis-
tration of the solution salt.

The control group numbered 20 rats, in which dtcaltation
was carried out without preliminary administration of any agents.

We must note that in animals receiving calcium chloride
the seizures which always followed decapitation were as pro-
nounced as in the control group; the seizures were somewhat at-
tenuated in rats given magnesium sulfite.

Following decapitation of the animals, the rigor mortis
of the tail musculature was recorded (3).

Experimental Results

The administration of calcium chloride significantly
accelerated rigor mortis, in spite of the absence of visible
symptoms of intoxication, and when magnesium sulfite was used
rigor mortis was slowed down, although in most animals seizures
were observed (cf Figure, a).

Therefore, the change in the rates of termination in these
experiments most probably depend on the effect of the above
salts on skeletal muscles (metabolism of macroergic compounds
therein) and not on the central nervous system or other
organs.
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* To clarify the role of the sulfate anion, its effect
on the rate of rigor mortis was studied in a special series
of experiments. In these experiments, sodium sulfate was
used, which as true also for rmagnesium sulfaite, forms cal-
cium sulf,4te, that is, calcium is reduced. In addition,
in these experiments, the salts were introduced in hypertonic
solutions, therefore experiments were performed in which a
hypertonic solution of sodium chloride was given. Sodium
sulfate and chloride were given in isomolar quantities.

The experiments were performed on 30 adult male rats.
Sodium sulfate was intraparenterally administered to 10 rats
in a 25 ý4 solution on the hsi,, of ? mg per 1 gram of body-
weight, and sodium chloride -- to 10 rats In a 6 % solution
on the basis of 1-1.5 mg per 1 gram of bodyweight. ]x)e(;jjtutiorj
was performed 5 minutes after administration of the salts (no
signs of intoxication were ooaerved before decapitation). Ten
rats served as the control group. We must note that the
seizures arising immediately after decapitation in the control
and in ihe experimental animals were equally intense.
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k~fiect of oalcium and magnesium salts (a) t&nd sodium salts (b)
on the rate of rigor mortis. I - control; P after administra-
tion of calcium chlaride; 3 - afteir admnhinbtrilton of magnesium
sulfate; if - contil-0; ') - aftcta admin~istra~tion of sodium sulfate;

t. - at'er udm'nibLx Lion o-f sottun ihlorldo.
LE.GEND: iO' duration of rigor ntortis (in minutes).

'rfr.* sAministrationi of too~th soium chloride and sodium sulfate
lijvet, r1ov tu stL!.A.Pbtl~Jy rel iable. r'itatrdaLinn of rigor mortis
(cf Figur", b). H .owever, the extnt of retrdhtion of rigor
mortis ini those cases !is corwiderabiy ie- than when magnesium
sulfate in given. Therefore, the cause of the more decided
retardation of rigor mortis in magnesium sulfate poisoning must
be the increased concentration- of the ions of the latter in
blood knd tinsues.
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The fact that the extent of retardation of rigor s o y&4is the same when both sodium sulfate and sodium chloride arW
given, ard when calcium chloride is used, rigor mortis is even
accelera'ý!4,' ',lows us to suggest that the anionic portion of
the molecule of the salt tested has no essential effect on the
duration of rigor mortis.

There is hardly any substantial importance to the hyper-
tonicity of solutions administered, since in spite of the fact
that all the solutions used were hypertonic, they can affect
the rate of rigor mortis in dissimilar ways and even with an
opposite effect.
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